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|. TREATMENT-OF MALARIA -

LA, INTRODUCTION

The Applicant submitted eight controlled studies as evidence to support that the combination _of
atovaquone and proguanil hydrochioride is safe and efficacious for the treatment of acute, uncomplicated
malaria caused byg P.falciparum. Statistical review focuses on the eight comparative clinical trials which
formed the basis of this application. The general design of the studies is as follows (aiso see Table 1):

was an open-label, randomized, controlled, comparative trial which compared the safety
and efficacy of atovaquone/proguanil for a treatment duration of 3 days versus fansidar for a treatment
duration of 1 days for the treatment of adults with acute falciparum malaria in Zambia. All eligible subjects
had acute, uncomplicated faiciparum malaria with parasite counts between 1,000 and 200,000/ul, were
12-65 years of age, weighed at least 40 kg, and had no underlying disease.

Study 154-122 was an open-label, randomized, controlied, comparative trial which compared the safety
and efficacy of atovaquone/proguanil for a treatment duration of 3 days versus mefioquine for a treatment
duration of 1 days for the treatment of adults with acute falciparum malaria in Thailand. All eligible
subjects had acute, uncomplicated faiciparum malaria with parasite counts between 1,000 and 200,000/
were 16~65 years of age, weighed at least 40 kg, and had no underlying disease. ° =

Study 154-127 was an open-label, randomized, controlled, comparative trial which compared the safety
and efficacy of atovaquone/proguanil for a treatment duration of 3 days versus quinine/tetracycline for a
treatment duration of 7 days for the treatment of adults with acute faiciparum malaria in Brazil. All eligible
subjects had acute, uncomplicated falciparum malaria with parasite counts between 1,000 and 200,000/ul,
were 18-65 years of age, weighed at least 40 kg, and had no significant concomitant disease.

Study 154-130 was an open-label, randomized, controlled, comparative trial which compared the safet; -

and efficacy of atovaquone/proguanil for a treatment duration of 3 days versus halofantrine for a treatment
duration of 1 days for the treatment of adults with acute falciparum malaria in- Europe. Subjects were
selected from European travelers {o malarious areas, or natives of malarious areas who had resided in
non-malarious areas for at least one year, but who had acquired malaria on short trips or vacations to their
country. All eligible subjects had acute, uncomplicated falciparum malaria with parasite counts between

1,000 and 100,000/ul, were 16-685 years of age. weighed more than 40 kg, and had™no~significant
concomitant disease.

Study 154-131 was an open-iabel, randomized, controlled, comparative trial which compared the safety
and efficacy of atovaquone/proguanil for a treatment duration of 3 days versus haletfantrine for a treatment
duration of 1 days for the treatment of children with acute faiciparum malaria in Kenya. All eligible
subjects were those who had acute, uncomplicated falciparum malaria with parasite counts between 1,000
and 200,000/ul, were-3~12 years of age, weighed more than 10 kg, and had no underlying disease.

Study 154-134 was an open-label, randomized, controlied, comparative trial which compared the satety
and efficacy of atovaquone/proguanil for a treatment duration of 3 days versus amodiaquine for a
treatment duration of 3 days for the treatment of adults with acute faiciparum malaria in Gabon. All eligible
subjects had acute, uncomplicated faiciparum malaria with parasite counts between 200 and 100,000/ul,
were 15-65 years of age, weighed more than 40 kg, and had no underlying diseases.

Study 154-135 was an open-iabel, randomized, controlied, comparative trial which compared the safety
and efficacy of atovaquone/proguanil for a treatment duration of 3 days versus-chloroquine for a treatment
- duration of 3 days, or the chioroquineffansidar for a treatment duration of 1 days for the treatment of
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subjects with acute faiciparum malaria in the Philippines (three treatment regimens). Al eligible subjects
had acu. , uncomplicated faiciparum malaria with parasite counts between 1,000 and. 200,000/ul, were
12-65yamdemoroman30kg and had no underlying disease.

MmmmMMMMMmmmmwmpmmﬁtm
and efficacy of atovagquone/proguanil for a treatment duration of 3 days versus chioroquine for a treatment
duration of 3 days, or fansidar for a treatment duration of 1 days for the treatment of subjects with acute
faiciparum malaria in Peru (two phase trial and two treatment regimens per phase). Al eligible subjects

_ had acute, unmpﬁcatodhbipuummalarbmh‘pamﬁoeomtsbetmen1000andzooooom were

12-65yuarsdm.wdghodmonman30kg.andhadnomnymgdiuaso
These studies are Gutined in Table 1. - - T
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TABLE 1: CONTROLLED CLINICAL TRIALS OF ATOVAQUONE AND PROGUANIL
HYDROCHLORIDE FOR TREATMENT OF MALARIA

Study " Study Design Treatments Number | Mean Age | Duration
Number of in Years of
Subjects | (Range) | Therapy
115-120 | Randomized, open- Atovaquone 1000 mg and 163 25 3 days
label, controlled study in | proguand HC! 400 mg daily (14-54)
Zambilan adults with . : -
uncomplicated P. Pyimethamine 75 mg and 1 day
malaria suifadoxine 1500 mg -
115-122 | Randomized, open- Aovaguone 1000 mg and 182 .. N 3 days
label, controlied study in | proguanil HCI 400 mg daily (15-63)
Thai adults with
uncomplicated P. Mefloquine 1250 mg during 8 1 day
falciparum malasia h ’
115-127 | Randomized, open- Atovaquone 1000 mg and 178 28 Jdays
label, controlied study in | proguanil HC! 400 mg daily (18-60)
Brazilian adults with :
uncompiicated P. Quinine 600 mg 3x/d and 7 days
faiciparum malaria tetracyciine 250 mg 4wd
115-130 | Randomized, open- Aovaquone 1000 mg and 48 38 3 days
label, controlled study in | proguanil HCI 400 mg daily (15-62) .
aduits in France with
uncomplicated P. Halofantrine 500 mg q6h x 3: 1 day
faiciparum malaria repeated after 7 days each
115-131 | Randomized, open- Atovaguone 20 mg/ kg and 168 8 3 days
label, controlied study in. | proguanil HC! 8 mg/kg daity— (3-12)
Kenyan children with
uncomplicated P. Halofantrine 8 mg/kg q6h x 3
faiciparum malaria doses 1 day
h15~134 Randomized, open- Afovaquone 1000 mg and 141 32 .| 3days
label, controlled study in | proguanit HCI 400 mg daily (15-80)
aduits in Gabon with
uncomplicated P. Amodiaquine 1500 mg 3 days-
faiciparum malaria (base) during 48 h
115-135 | Randomizid, open- Atovagquone 1000 mg and 110 30 3 days
label, controlied study in | proguanil HC1 400 mg daily (12-64)
Filipino aduits and
adolescents with Chioroquine 1500 mg (base) 3 days
-| uncomplicated P. during 48 h
i nalari ‘
d e Pyrimetharoine 75 mg and - 1 day
sulfadoxine 1500 mg
115-138 | Randomized, open- Atovaquone 1000 mg and Q3 N o 3 days
-~ | tabel, controlied study in | proguanil HC! 400 mg daily (15-65)
Peruvian adults and
adolescents with Chioroquine 1500 mg (base) 3days
uncompiicated P. during 48 h
falciparum malaria
Pyrimethamine 75 mg and 1 day
sulfadoxine 1500 mg

.B. METHODS
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Subjects meeting the inclusion/exciusion criteria were randomized to treatment with either atovaquone/
proguanil or control(s). Eligible subjects were sequentially admitted to the study.—Folic ing treatment, the
smmmmwmmmmtwmmsmﬁnm or-
28 days. Bloodspecmensmalsoobwnedwhonmmallytreatedandatmenmeofanysubsequem
mcmdescemofamasmunﬂddugcomemﬂmsmdfmm%wﬂuwmdmﬁvﬂym

Eﬁieacyanalysampedomodonwduabhsubjectsandauanmlbdswpctsaweu The primary
criterion for effectiveness of an anti-malarial drug was the 28-day cure rate, which was defined as the
percentageofsMnmomparasnemiamelimnatedandddnotwdunngzadaysoffollow-up
Only subjects whose outcome at 28 days was known could be evaluated for 28-day cure rates in the
evaluable subject.analysis. The secondary endpoints were parasite clearance times (PCT) and fever

clearance twnes‘(FCT) The primary efficacy parameter in the studies was 28-day cure rate of evaluable
subjects.

namsmmmdmomuagmdwnnmluamycmemmosenbyme'smm and B
outcomesassessmomdefinedbythoSponsor

Please refer to the Medical Officer's review for detailed descriptions of the Sponsor's efﬁwcy outcome
definitions and Medical Officer’s comments.

All subjects who received at least one dose of study medication were evaluable for safety. Adverse”
experiences were defined as any clinical finding that first occurred, or increased in severity within 10 days;

of initiation of treatment. Symptom rates (percentage of subjects with symptom) were calculated for eacr'
adverse experience.

The comparisons of interest in these studies were conducted between the combination of atovaquone and
proguanil hydrochioride and the control(s).

Reviewer's Note: The following statistical analyses were performed by the reviewer to evaluate the
efficacy and safety of atovaquone/proguanil versus its comparators.

All efficacy analyses of the primary endpoint were conducted for evaluable subjects, who were assessed” - =
for their responses at 28 days, and for all enrolled subjects. In the analysis of all enrolled subjects,
missing values were imputed as failures. Equivalence between the treatments with respect to the primary
efficacy parameter was assessed by computing the two-tailed 95% confidence interval of the difference in
28-day cure rates. The confidence intervals were computed using a normal approximation to the binomial,
and included a continuity correction. Bonferroni’s adjustment in the Type | error probability was applied
when there was more than one comparison in a study. The evaluation of whether the treatment groups —
were considered equally effective was judged by the draft DAIDP “Points to Consider” document
pertaining to results of confidence intervals.

P
For comparisons between the treatments in saoondary efficacy parameters, parasne and fever clecrance
times, Shapiro-Wik’s test was applied to test the normality of underlying data. ~If the assumption of
normality was not established, medians of PCT and FCT were used to compare the treatments by Mann
Whitney's U test, otherwise; means of PCT and FCT were compared by two-sample t test. The
comresponding 95% confidence .intervals for the difference in median or mean were aiso calculated.

Analyses were conducted for both evaluabie subjects and for all enrolled subjects, where missing values
were not imputed.

DerSimonian-Laird’'s random effect approach was applied to conduct meta-analysis. This approach
incorporates any observed heterogeneity of treatment effect across the studies to produce an integrated
weighed estimate of treatment difference in cure rates. The associated 95% confidence intervais for the
integrated weighed difference in cure rates were also calculated.

This reviewer conducted safety analyses with the rate of at least one adwerse event and the rate of at -



least one trutmem related adverse event. Statistical comparisons between the two treatment groups
wempo#mmdwmf-‘mnoxaatest. i

i Alltastsmtwo-s:dadandusedas‘x Icvelofs:gmﬂcance The test for homogeneity of treatment effect
was deemed significant at the 0.15 level.

LC. RESULTS

LC.1, STUDY 115120

A total of 163 Zambian Black African subjects were enrolled and were sequentially admitted to the study
between December 1993 and May 1994. Of these enrolled subjects, 1 was lost to follow-up, and 2 were
withdrawn from the study. The 160 subjects who were evaluable for 28-day cure rates remained in the-

—hospital for the full duration of follow-up; 80 subnects received atovaquone/proguanil treatment and 80‘
subjects received fansidar treatment.

Reviewer’s Note: The number and percentage of subjects included in each analysis group, evaluated b}
the Applicant, are presented in Table 2. There were no statistically significant treatment differences with
respect to the percentage of subjects included in each analysis group.

TABLE 2: STUDY 115-120: NUMBER OF SUBJECTS INCLUDED IN EACH
TREATMENT GROUP-
Analysis Group — Subjects inciuded -
Atovaquone/ Fansidar
Proguanil

All Enrolled Subjects 82 81 o
Evaluable Subjects 80 (97.6%) 80 (98.8%)
S Lost to Follow-up 0_(0%) 1(1.2%)
Withdrawn Subjects 2 (2.4%) 0 (0%)

Reviewer’s Nbb; The-cure rates are shown for evaluable subjects and all enrolled subjects in Table 3.

Confidence interval results from analyses showed that atovaquone/proguanil was therapeutically
oqu:valennommrwilhrcspoalomecuraratas.

mepamsneoriaverdoammtknesofevaluablesublectsandalenrolledsub;ectsamprasentedm

Tables 4 and 5, respectively. In both analysis groups, atovaquondpmguandsub;ecrs hadsagmﬁcanﬂy
longer PCTs, but had a significantly shorter FCTSs.

AT



[ o "3 STUDY 115-120: CURE RATES
Clinical A158 Atovaquone/ Fansidar
i - Proyanil '
Evaluable Subjects
Cured 80/80 (100%). | 79/80 (98.8%)
Not Cured 0/80 (0%) 1/80 (1.2%)
A/P vs Fansidar: Cure 1.3%, 95% C.I.: -2.4%l 4.9%

. All- Enrolied Subjects : .
Cured o 80/82 (97.6%) 79/81 (97.5%)
Not Cured and the Others” 2/82 (2.4%) 2/81 (2.5%)
A/P%s Fansidar: Cure T 0.1%, 95% C.l.: -5.9%, 6.0%

* *Oher” refers 10 subjects who were sither lost 10 follow-up or withdrawn

4: STUDY 115-120: PARASITE CLEARANCE TIMES

Clinical Response Atovaquone/ Fansidar
—Proguanil -
Evaluable Subjects
Subjects (N) . ) 80
Test of Normality < 0.001 0.012
Median (hrs) 720 48.0

A/P vs Fansidar: Median

- 18.0, 95% C.1.: 12.0,24.0 .

Mean (hrs)

P-value (Mann-Whitney U test): <0.001
63.8 | 51.5

A/P vs Fansidar: Mean

12.3, 95% C.l.: 5.6, 19.0

All Enrolied Subjects

P-value (2-sample t test): <0.001

Subjects (N) 81 81
Test of Normality < 0.001 0.009 --
Median (hrs) - 72.0 48.0

A/Pvs Fansidar: Median

18.0, 95% C.l.: 12.0, 24.0
P-value (Mann-Whitney’'s U test): <0.001

Mean (hrs)

64.0 | 514

A/P vs Fansidar: Mean

12.6, 95% C.1.: 5.9, 19.3

P-vailue (2-sample t test): <0.001

M



: STUDY 115-120: FEVER CLEARANCE TIMES

Clinical Response Atovaquone/ Fansidar
R - Proau_gil
_ —__ Evaluable Subjects
Subjects (N) 67 76
Test of Normality < 0.001 0.301
Median (hrs) 23.0 48.0

A/P vs Fansidar: Median

-19.0, 95% C.I: -27.0, -9.0 -
P-vaiue (Mann-Whitney's U test): <0.001

(hrs)

30.8 | 455 .
Fansidar: Mean N -14.9, 95% C.l..-23.3, -85
P-value (2-sample t test): <0.001
All Enrolled Subjects
Subjects (N) - 87 77
- Test of Normality < 0.001 0.202
— Median (hrs) 23.0 48.0

— | A/P vs Fansidar: Median

"-19.0, 95% C.l.: -27.0, -8.0
P-value (Mann-Whitney’s U test): <0.001

Mean (hrs).

30.6 | 45.0

A/P vs Fansidar: Mean

-14.4, 95% C.l.. -22.8, -6.0

——

respect to these parameters. No subjects died during the study.

P-value gz-samgle t testz: <0.001 ‘

TABLE 6: STUDY 115-120: CLINICAL ADVERSE EVENT RATES

Safety Outcome Atovaquone/ Fansidar Fisher's
Proguanil P-value
(N=82) (N=81) . :
At Least One AE 75 (91.5%) 76 (93.8%) 0.766
At Least One Treatment Related AE 64 (78.1%) 65 (80.3%) 0.847

LC.2. STUDY 115123

A total of 182 Thai subjects were enrolied and were sequentiaily admitted to the study between August
1993 and July 1994. Of these enroiled subjects, 22 were lost to follow-up, and 2 were withdrawn from the
study. The 158 subjects who were evaluable for 28-day cure rates remained in the hospital or in Bangkok
for the full duration of follow-up; 79 subjects received atovaquone/proguanil treatment and 79 subjects

received mefiogquine treatment.

Reviewer’s Note: The number and percentage of subjects included in each analysis group, evaluated by
the Applicant, are presented in Table 7. The two treatments were exactly the same with respect to the

percentage of subjects inciuded in each analysis group.

-
-

i

Reviewer’'s Note: For all enrolled subjects, the rate of at least one adverse event and the rate of at least ~
one treatment related adverse event are presented in Table 6. There were no significant differences with

N



TABLE 7: STUDY 115-122: NUMBER OF SUBJECTS INCLUDED IN EACH
TREATMENT GROUP
y }.m Group __ | Subjects Inciuded
' Atovaquone/ Mefloquine
Proguanil
Al Enrolled Subjects 91 91
| Evaluable Subjects 79 (86.8%) 79 (86.8%)
Subjects Lost to Follow-up — 11(12.1%) 11 (12.1%)
Withdrawn y 1 (1.1%) 1 (1.1%)
- -

Reviewer's Note: The cure rates are shown for evaluable subjects and all enrolled subjects in Table 8.
Confidence interval results from analyses showed that atovaquone/proguanil was therapeutically superior
to mefioquine with respect to the cure rates of evaluable subjects, and marginally therapeutically superior
to mefioquine with respect to the cure rates of all enrolled subjects. Recall that a fair amount of subjects
were lost to follow-up in this study (approximately 12% in each arm).

The parasite or fever clearance times of evaluable subjects and all enrolled subjects are presented in
Tables9and 10, mspectrvely ‘n)omwemnos:gmﬁcantdtfferencesmmednanofPCTandFCI

g-,

Y

- JABLE 3: STUDY 115-122: CURE RATES : : } -
Clinical Response Atovaquone/ Mefloquine
i Proguanil
Evaluable Subjects
Cured 79/79 (100%) 688/79 (86.1%) -
Not Cured . 0/79 {0%) 11/79 (13.9%)
A/P vs Mefloquine: Cure 13.9%, 95% C.l.: 5.0%, 22.8%
All Enrolled Subjects ’ -

Cured 79/91 (86.8%) 68/91 (74.7%)
Not Cure and the Others* 12/91 (13.2%) | 23/91 (25.3%)

A/P vs Mefloquine: Cure

12.1%, 95% C.l.: -0.3%, 24.5%

* *Other” refers to subjects who were either iost to follow-up or withdrawn




~ : STUDY 115-122: PARASITE CLEARANCE TIMES
— Clinical Response Atovaquone/ Mefioquin.
T Evaluable Subjects N
 Subjects (N) ] 79 79 :
- | Jest of Normality 0.320 0.001
Median (hrs) 67.0 - 66.0 -
- A/P vs Mefloquine: Median 4.0, 95% C.l.: -12.0,20 .
, . P-value (Mann-Whitney U test): 0.220
 Mean (hrs) 65.1 I 73.5 "
ATP%s Mefloquine: Mean - -84, 95%C.l.:-15.6,-1.1 — =
P-value (2-sample t lest): 0.025
All Enrolled Subjects .
| Subjects (N) 90 ) )
Test of Normality 0.675 <0.001 -
Median (hrs) 66.5 65.0
A/P vs Mefloquine: Median 4.0, 95% C.l.:-11.0,2.0
P-value (Mann-Whitney’s U test): 0.218
Mean (hrs) 65.3 | 73.9 -
_ A/P vs Mefloquine: Mean 8.6, 95% C.l.. -15.7,-1.5 by
P-value (2-sample t test): 0.018 i
- ‘ )
- ‘ JABLE 10: STUDY 115-122: FEVER CLEARANCE TIMES
Clinical Response Atovaquone/. Mefloquine
- : ‘ B Proguanil”
Evaluable Subjects -
Subjects (N) - 73 77 -
) | Test of Normality 0.001 - 0.027 .
- Median (hrs) ’ 54.0 52.0 -=
. A/P vs Mefloquine: Median 5.0, 95% C.l.: -5.0, 16.0
P-vaiue (Mann-Whitney’s U test): 0.347
Mean (hrs) 58.6 1 52.6
A/P vs Mefloquine: Mean 6.0, 95% C.I.: -4.7, 16.6

P-value ‘z-samgle t tesq: 0.270 -
o All Enrolled Subjects

[Sublects (N) 84 88
Test of Normality : < 0.001 0.007 -
Median (hrs) 53.5 50.0
A/P vs Mefloquine: Median 6.0, 95% C.l..-3.0,18.0° -
: P-value (Mann-Whitney's U test): 0.190
| Mean (hrs) - 59.0 { 50.9

A/P vs Mefloquine: Mean — 8.1, 95% C.l.: -2.2,18.3
) 4 P-value (2-sampie t test). 0.120 -

Reviewer’s Note: For all enrolled subjects, the rate of at least one adverse event and the rate of at least
one treatment related adverse event are presented in Table 11. There were no significant differences with
respect to these parameters. No subjects died during the study.



- TABLE 11: STUDY 115-122: CLINICAL ADVERSE EVENT RATES
Satety Cutcome Atovaquone/ Mefloquine Fisher's _
T = “Proguanil P-value
' (N=91) {N=91)
| At Least One AE 27 (29.7%) 23 (25.3%) 0.619
At Least One Treatment Related AE 1(1:1%) 3 (3.3%) 0.621
— - - -
X Y 1158-1 -

A total of 175 Brazilian subjects were enroiled and were sequentially admitted to the study between April
1995 and February 1996. Of these enrolled Subjects, 25 were withdrawn from the study. There were 150
subjects who were evaluabie for 28-day cure rates; 74 subjects received atovaquone/proguanil treatment
and 76 subjects received quinineftetracycline treatment.

Reviewer’s Note: The number and percentage of subjects included in each analysis group, evaluated by’
the Applicant, are presented in Table 12. There were no statistically significant treatment differences witlg
respect to the percentage of subjects included in each analysis group.

TABLE 12: STUDY 115-127: NUMBER OF SUBJECTS INCLUDED IN EACH
TREATMENT GROUP
Analysis Group Subjects included
Atovaquone/ Quinine/

Proguanil Tetracycline

| All Enrolied Subjects 87 88

| Evaluabie Subjects 74 (85.1%) 76 (86.4%)

. Subjects Lost to Follow-up ~0(0%) 0 (0%)
Withdrawn Subjects 13 (14.9%) 12 (13.6%) -

kovicmr’s Note: The cure rates are shown for evaluable subjects and all enrolled subjects in Table 13.

;

Confidence interval results from analyses showed that atovaquone/proguanil was therapeutically
equivalent to mefioquine with respect to the cure rates. Note that results were not very robust in this study
due to the large amoumt-of subjects who were withdrawn (approximately 14% in each arm).

Mmmsnawbmmmmsdmmueswimwallmmlbdsu&;asmmmwm
Tables 14 and 15, respectively. Two treatment groups were significantly different in median of PCT and
FCT. AtovaquorwpmguanihadshonerPCTandFCTraspoctively.

1"



' Quinine/
= N . Mﬂd T%
Evaluable Subjects
Cured 7374 (98.6%) 76776 (100%)
Not Cured 1/74 (1.4%) /786 (0%)
[ AP vs Mefloquine: Cure 1.4%, 95% C.1. 5.3%. 2.6%

- AN Enrolled Subiects -
Nowe and the Others : :Zg; gg“%g iy
No{Cure . 1 1/88 (13,

| : Cure -2.5%, 95% C.1. -14.1%. 9.2%

* “Other” refers 10 subjects who were either iost 10 follow-up or withdrawn

JABLE 14: STUDY 115-127: PARASITE CLEARANCE TIMES

Clinical Response Atovaquone/ Quinine/
@anil Tetracycline
Evaluable Subjects
Subjects (N) 74 76
Test of Normality 0.655_ 0.058
Median (hrs) 58.0 66.0

A/P vs Mefloquine: Median

. -8.0, 95% C.l..-14.0,-2.0 -
P-value (Mann-Whitney U test): 0.021

Mean (hrs)

55.5 1 63.6

A/P vs Metloquine: Mean

8.1, 95% C.1.:-14.3,-1.9
P-value (2-sampie t test): 0.011 ,

All Enrolled Subjects

Subjects (N) 84 83
Test of Normality < 0.001 < 0.001"
Median (hrs) 58.0 68.0

A/P vs Mefloquine: Median

-9.0, 95% C.l.: -15.0, -3.0
P-value (Mann-Whitney’s U test): 0.007

Mean (hrs)

55.4 | 64.6

AP vs Mefloquine: Mean

9.2, 95% C.1.: -15.1,-34
P-value (2-sample t test): 0.002 ‘

Y



: STUDY 115-127: FEVER CLEARANCE TIMES

Clinical Response Atovaquone/ Quinine/
e - Proguanil Tetracycline
‘ Evaluable Subjects
| Subjects (N) 54 52
Test of Normality < 0.001 < 0.001
Median (hrs) _ 220 26.0

A/P vs Mefioquine: Median

-10.0, 95% C.I..-17.0, -2.0 .

Mean (hrs)

P-vaive gMann-Wh@s U test): 0.017 |}
22.5 32.3

AlPayg Mefloquine: Mean

= 9.8, 95% C.l..-18.1,-1.6 —
P-value (z-samg t tostz: 0.021

A/P vs Mefloquine: Median

".8.0, 95% C.I.: -16.0, -1.0
P-value (Mann-Whitney’s U test): 0.024

Mean (hrs)

23.8 I 32.5

A/P vs Mefloguine: Mean

-8.7, 95% C.... -16.3, -1.0
P-value (2-sample t test): 0.027

. Reviewer’'s Note: For all enrolled sub;ects the rate of

at least one adverse event and the rate of at least

1Y

All Enrolied Subjects )
Subjects (N) 62 58 -
Test of Normaiity <0.001 0.202
Median (hrs) 225 26.0

one treatment related adverse event are presented in Table 16. There were no significant differences with
respect to at least one adverse event, however, the atovaquone/proguanil group experienced a
significantly jower rate than quinine/tetracycline group with respect to treatment related adverse events.

No subjects died during the study.

TABLE 16: STUDY 115-127: CLINICAL ADVERSE EVENT RATES
Safety Outcome Atovaquone/ Quinine/ Fisher's
Proguanil Tetracycline P-value
(N=87) (N=88)
At Least One AE 77 (88.5%) 84 (95.5%) 0.103
At Least One Treatment Related AE 48 (55.2%) 79 (89.8%) < 0.001

Loy

-

4. 115-1

A total of 48 Europe subjects were enrolied and were sequentially admitted to the study between October
1994 and September 1995. Of these enrolied subjects, 4 were lost to follow-up, and 5 were withdrawn
from the study. There were 39 subjects who were evaluable for 28-day cure rates; 21 subjects received
atovaquone/proguanil treatment and 18 subjects received haiofantrine treatment.

Reviewer’s Note: The number and percentage of subjects included in each analysis group, evaluated by
the Applicant, are presented in Tabie 17. There were no statistically significant treatment differences with
respect to the percentage of subjects included in each analysis group.
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npg_z STUDY 115-130: NUMBER OF SUBJECTS INCLUDED IN EACH
TREATMENT GROUP
Analysis Group. Subjects Included
- Atovaquone/ Halotantrine
Proguanil

All Enrolied Subjects 25 23
Evaiuable Subjects 21 (84.0%) 18 (78.3%)
Subjects Lost to Follow-up 1 (4.0%) 3(13.0%) N
| Withdeawn Subjects 3 (12.0%) 2 (8.7%) |

Reviewer’s Note: The cure rates are shown for evaluable subjects and all enrolled subjects in Table 18.
The parasite or fever clearance times of evaluable subjects and all enrolled subjects are presented in

Tables 19 and 20, respectively. Since the sample sizes of the two treatment groups were considerably
small, no formal statistical analyses were conducted.

ot

T 18: STUDY 115-130: CURE RATES
Clinical Response Atovaquone/ Halotantrine
P i 4
Evalgatie Subjects . ._t
Cured 21/21 (100%) 18/18 (100%)
Not Cured 0/21 (0%) 0/18 (0%)
All Enrolled Subjects
Cure 21/25 (84.0%) 18/23 (78.3%) :
Not Cure and the Others® 4/25 (16.0%) 5/23 (21.7%)

* *Other” refers 10 subjects who were either iost to follow-up or withdrawn

TABLE 19: STUDY 115-130: PARASITE CLEARANCE TIMES
Clinical Response Atovaquone/ Halofantrine
Proguanil
Evaluable Subjects -
Subjects (N) 21 18 1
| Madian (hrs) 60.0 48.0
Mean ‘hrs) 62.7 50.0
- All Enrolled Subjects .
 Subjects (N) - 24 22: -
Median (hrs) 60.0 48.0-
Mean (hrs) 63.4 48.6

14



Halofantrine-
- il
Evaluable Subjects
 Subjects (N) 17 18
Median (hrs) 85.0 80.5
Mean (hrs) 81.1 82.9
. All Enrolied Subjects
| Subjects (N) N 18 19
Median (hrs) 62.5 57.0 -
Mean (hrs) i 60.9 58.1

Reviewer's Note: For all enrolled subjects, the rate of at least one adverse event and the rate of at least
one treatment related adverse event are presented in Table 21. There were no significant differences with

respect to these parameters. No subjects died during the study.

JABLE 21: STUDY 115-130: CLINICAL ADVERSE EVENT RATES
Safety Outcome Atovaquone/ Halofantrine [~ Fisher's :
: Proguanil P-value - _}
— — (N=25) _ (N=23)
At Least One AE 20 (80.0%) 15 (65.2%) _ 0.335
At Least One Treatment Related AE 15 (60.0%) 8 (34.8%) 0.094

L.C.S. DY 115131

A total of 168 pediatric Kenya subjects were enrolied and were sequentially admitted to the study between
June 1994 and December 1994. Of these enrolled subjects, none was lost to follow-up, and 4 were
withdrawn from the study. There were 164 subjects who were evaluable for 28-day cure rates, and
-children’s parents/guardians agreed to retumn their child to the hospital during a 28 day follow-up period; 81
subjects received-atovaquone/proguanil treatment and 83 subjects received halofantrine treatment.

~ [ pmand . .
Reviewer's Note—The number and percentage of subjects included in each analysis group, evaluated by

the Applicant, are presented in Table 22. There were no statistically significant treatment differences with
mpoatomomgodsubimmwdinuchanalysbm. -
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TJABLE 22: STUDY 115-131: NUMBER OF SUBJECTS INCLUDED IN EACH
TREATMENT GRUUP
: Analysis Group - Subjects Included
Atovaquone/ Halofantrine
Proguanil
_|LAll Enrolled Subjects 84 84
E Subj 81 (96.4%) 83 (98.8%)
- S Lost to Follew-up 0(0%)_ 0 (0%)

Withdrawn Subjects 3 (3.6%) 1(1.2%)

———

-,

»

Reviewer's Note: The cure rates are shown for evaluable subjects and all enrolled subjects in Table 23.

Confidence interval results from analyses showed that atovaquone/proguanili was therapeutically

ochvalcnttohalofammemthmspocuomowmrates

mpammOrfeverclearancotimesofevaluablosubjects and all enrolled subjects areprasantedin
Tables 24 and 25, respectively. In both analysis groups, there were no significant differences in median of

FCT between the two treatment groups, however, atovaquone/proguanil subjects had a significant longer.

: STUDY 115-131: CURE RATES

Clinical Response Atovaquone/ Halofantrine
Proguanil
Evaluable Subjects
Cured : 76/81 (93.8%) 75/83 (90.4%)
Not Cured 5/82 (6.2%) 8/83 (9.6%)

A/P vs Halofantrine: Cure

3.5%, 95% C.1.: -6.0%, 12.9%

All Enrolled Subjects

Cure
Not Cure and the Others*

76/84 (90.5%)
8/84 (9.5%)

75/84 (89.3%)
9/84 (10.7%)

A/P vs Halotantrine: Cure

1.2%, 95% C.1.: -9.1%, 11.5%

* *Other” refers 10 subjects who were either lost 1o follow-up or withdrawn




- o T.

: STUDY 115-131: PARASITE CLEARANCE TIMES

. Clioical Respunse | Atovaquone/ Halofantrine
.. - Proguanil
Evaluable Subjects
Subjects (N) 81 —83
~~ | Test of Normality ~0.003 0.203
Median (hrs) 85.0 50.0

A/P vs Halofantrine: Median

© 16.0, 95% C.1.: 12,0, 21.0

Mean (hrs)

P-vaiue gMann-WhP U test): <0.001_ §
65.0 50.2 .

Halofantrine: Mean

14.8, 95% C.l.: 10.0, 19.6
P-value (2-samgle t tesq: <0.001

All Enrolled Subjects
Subjects (N) 83 84
Test of Normality 0.003 __ 0.217
Median (hrs) 65.0 50.5

A/P vs Halofantrine: Median

15.0, 95% C.1.: 12.0,21.0

Mean (hrs)

P-value gMann-Wh@[_ez' s U test): <0.001
64.9— 50.2

A/P vs Halofantrine: Mean

4.7, 95% C.I.: 10.0, 19.4
P-value (2-sample t test): <0.001

TABL : STUDY 115-131: FEVER CLEARANCE TIMES
Clinical Response Atovaquone/ Halofantrine
: Proguanil
Evaluable Subjects
Subjects (N) 66 72
Test of Normality < 0.001 < 0.001--
Median (hrs) 26.5 35.0

A/P vs Halofantrine: Median

. -3.0, 95% C.l.:-11.9,6.0
P-value (Mann-Whitney's U test): 0.495

Mean (hrs)

34.4 | 38.2

A/P vs Halofantrine: Mean

-5.5, 95% C.l.: -13.3,58
P-value (2-sample t test): 0.440

All Enrolled Subjects

Subjects (N) 68 73
Tegt of ality < 0.001 < 0.001
Median (hrs) 29.5 35.0

A/P vs Halofantrine: Median

2.0, 95% C.I.: -12.0, 6.0 _
P-value (Mann-Whitney’s U test): 0.583

Mean (hrs) 359 I 39.3
A/P vs Halofantrine: Mean 3.4, 95% C.1.:-13.2,6.5
P-value (2-sample t test): 0.510

Reviewer’'s Note: For all enrolled subjects, the rate of at least one adverse event and the rate ofatlea_st
one treatment related adverse event are presented in Table 26. There were no significant differences with
respect to these parameters. No subjects died during the study.
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28 STUDY 115-131: CLINICAL ADVERSE EVENT RATES B
- Safety Qutcome Atovaquone/ Halofantrine Fisher's
. — -Proguanil P-value
) (N=84) (N=84) - _
At Least One AE 43 (51.2%) 53 (63.0%) 0.160
At Least One Treatment Related AE 22 (26.2%) _ 26 (31.0%) 0.609
. — - -~ =
Y 118-1

A total of 141 Gabon subjects were enrolled and were sequentially admitted to the study between July
1994 and March 1995. Of these enrolled subjects, 12 were lost to follow-up, and 3 were withdrawn from
the stody. The 126 subjects who were evaluable for 28-day cure rates retumned to the hospital during a 28

day follow-up period; 70 subjects received atovaquone/proguaml treatment and 71 subjects reoewed
amodiaqunne treatment.

Reviewer's Note: The number and percentage of subjects included in each analysis group, evaluated by ¢

the Applicant, are presented in Table 27. There were no statistically significant treatment differences wdh'

respact to the percentage of subjects :ncluded in each analys:s group.

—_ TABLE 27: STUDY 115-134: NUMBER OF SUBJECTS INCLUDED IN EACH
TREATMENT GROUP
Analysis Group Subjects Included
Atovaquone/ Amodiaquine
Proguanil - -

All Enrolled Subjects 70 71

Evaluable Subjects 63 (90.0%) 63 (88.7%) .
Subjects Lost to Follow-up 5 (7.1%) 7 (9.9%)

Withdrawn Subjects 2 (2.9%) 1 (1.4%)

Reviewer’'s Note: The cure rates are shown for evaluable subjects and all enrolled subjects in Table 28.
Confidence interval results from analyses showed that atovaquone/proguanil was therapeutically superior
to amodiaquine with Mspect to the cure rates.. Note, however, that there were approximately 10%
subjects with missing data. ..

The parasite or fever clearance times of evaluable sub;ectsandallenrollodsub;octsamprasantadm
Tables 29 and 30, respectively. In both analysis groups, there wers no significant differences in median of

FCT between the two treatment groups, however, atovaquone/proguanﬂsubpctshadasogmficantlonger
PCT.



: STUDY 115-134: CURE RATES

Clinical Response Atovaquone/ Amodiaquine
e - uanil
Evaluable Subj
Cured 62/83 (98.4%)y— 51/63 (81.0%)
Not Cured 1/83 (1.6%) 12/63 (19.0%)
A/P vs Amodiaquine: Cure 17.5%, 95% C.1.. 5.7%, 29.2%
- Al Enrolied Subjects -
Cure . 82/70 (88.6%) 51/71 (71.8%)
ure and the Others* 8/70 (11.4%) 20/71 (28.2%)

vs Amodiaquine: Cure

18.7%, 95% C.1.:. 2.5%, 31.0%

* *Other” refers 10 subjects who were either lost 10 follow-up or withdrawn

TJABLE 29: STUDY 115-134: PARASITE CLEARANCE TIMES
Clinical Response Atovaquone/ Amodiaquine
__Proguanil
Evaluable Subjects
Subjects (N) i 63 63
Test of Normality 0.001 < 0.001
Median (hrs) 83.0 60.0

A/P vs Amodiaquine:. Median

12.0, 95% C.I.: 0, 12.0
P-value (Mann-Whitney U test): 0.027

Mean (hrs)

72.9 | 65.8

A/P vs Amodiaquine: Mean

7.1, 95% C.1.: 0.3, 13.8
P-value (2-sampie t test): 0.040

All Enrolled Subjects

Subjects (N) 67 71
Tast of Normality < 0.001 < 0.001°
Median (hrs) 83.0 —-  60.0

A/Pvs Amodiaquine: Median

12.0, 95% C.1.: 0, 12.0

Mean (hrs)

P-value (Mann-Whitney’s U test). 0.049 1|
65.8

72.1 ]

A/P vs Amodiaquine: Mean

6.3, 95% C.l.: -0.6, 13.2

P-value (2-sampile t test): 0.075
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: STUDY 115-134: FEVER CLEARANCE TIMES ——
Clinical Response Atovaquone/ Amodiaquine
P - Prgggnil
— Evaluable S
. _Subjects (N) 37 48
Test of Normnality < 0.001 < 0.001
Median (hrs) 12.0 12.0
A/P vs Amodiaquine: Median 0, 95% C.l.: 0, 12.0 :
' . P-value (Mann-Whitney's U test): 0.299 h
hrs) 27.2 [ 19.6 -
Amodiaquine: Mean : 7.6, 95% C.1.: 0.3, 15.0
P-value gz-sam& t test): 0.041
Al Enrolled Subjects
N) - 39 52
- { Test of Normality < 0.001 < 0.001
— Median (hrs) 12.0 120
— | A/P vs Amodiaquine: Median 0, 95% C.l.: 0, 12.0
P-value (Mann-Whitney’s U test): 0.258
[ Mean (hrs) 27.4 | 19.8
A/P vs Amodiaquine: Mean : 7.6, 95% C.l.: 0.4, 14.7
P-value (2-sampie t test): 0.039 ‘

Reviewer’s Note: For all enrolled subjects, the rate of at least one adverse event and the rate of at least

one treatment related adverse event are presented in Table 31. There were no significant differences with _

respect to these parameters. No subjects died during the study.

TABLE 31: STUDY 115-134: CLINICAL ADVERSE EVENT RATES
Safety Outcome Atovaquone/ Amodiaquine Fisher's
Proguanil P-value
(N=70) (N=71) . '
At Least One AE 55 (78.6%) 61 (85.9%) 0.278
At Least One Treatment Reiated AE 42 (60.0%) 50 (70.4%) 0.219
- o - -
LC.7. 15135 -

A total of 110 adult and pediatric Philippines subjects were enrolled and were sequentiaily admitted to the
study between October 1994 and March 1995. Of these enrolled subjects, none was lost to follow-up, and
1 was withdrawn from the study. The 109 subjects who were evaluabie for 28-day cure rates remained in
mwmawywmm&suﬁmmmammdmmammm.za
subjects received chloroquine treatment, and 32 subjects received chioroquine/fansidar treatment. .

Reviewer’s Note: The number and percentage of subjects included in each analysis group, evaluated by
the Applicant, are presented in Table 32. This study was a comparative trial with three treatment
mﬁmm:mmastnaMammgstmemmempsassubjm_m
randomized in a 2:1:1 ratio. =



JABLE 32- STUDY 115-135: NUMBER OF SUBJECTS I**ZLUDED IN EACH TREATMENT GROUP

Analysis Group - Subjects Inciuded
‘ "Atovaquone/ Chioroquine Chioroquine/
Proguanil Fansidar
All Enrolied Subjects 55 23 32

Evaluable Subjects 54 (98.2%) __23 (100%) 32 (100%)

| Subjects Lost to Follow-up_ 0 (0%) 0 (0%) 0 (0%)

- | Withdrawn Subjects . 1 (1.8%) 0 (0%) 0 (0%)

- . N

Reviewer’s Note: The cure rates are shown for evaluable subjects and all enrolled subjects in Table 33.
The parasite and fever clearance times of evaluable subjects and all enrolied subjects are presented in
Tables 34 and 35, respectively. Since the sample sizes of the treatment groups were considerably small,
no formal statistical analyses were conducted. )

TAB : STUDY 115-135. CURE RATES
Subject Bacteriological - Atovaquone/ Chioroquine Chioroquine/
Response Proguanil Fansidar
Evaluable Subj ,
Cure —- 54/54 (100%) 7/23 (30.4%) 28/32 (87.5%)
—J Not Cure 0/54 (0%) 16/23 (69.6%) * 4/32 (12.5%)
All Enrolled Subjects :
Cure 54/55 (98.2%) 7/23 (30.4%) 28/32 (87.5%)
Not Cure and the Others*® 1/55 (1.8%) 16/23 (69.6%)

* “Other” refers 10 subjects who were either iost o follow-up or withdrawn

4/32 (12.5%)

TABLE 34: STUDY 115-135: PARASITE CLEARANCE TIMES

Subject Bacteriological Atovaquone/ Chioroquine Chloroquine/
Response Proluanil Fansidar
Evaluable Subj -
Subjects (N) 54 19 32
Median (hrs) 49.0 52.0 42.0
Mean (hrs) 47.3 60.1 42.9
T All Enrolled Subjects
Subjects (N) _ o 55 . 19 - 32
Median (hrs) 49.0 52.0 -42.0
Mean (hrs) 46.8 60.1 ~ 42.9
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Reviewer’s Note: For all enrolled subjects, the rate of at least one adverse event and the rate of. at least
one treatment related adverse event are presented in Table 36. Atovaquone/proguanil subjects had
significantly higher rates than chioroquine/fansidar subjects as per adverse events and treatment related
adverse events, respectively. There were no significant differences between the treatments of

atovaquone/proguanid and chioroquine with respect to these parameters. No subjects died during the.
study. '

'
TABE 36: STUDY 115-135: CLINICAL ADVERSE EVENT RATES -
Safety Outcome Atovaquone/ Chioroquine Chloroquine/
Proguanil Fansidar
(N=55) (N=23) (N=32)
At Least One AE 24 (43.6%) 13 (56.5%) 5(15.6%)
Figher's P-value: AP vs. C.: 0.330 A/P vs. C/F. 0.009
At Least One Treatment Related AE 13 (23.6%) 2(8.7%) | 0 (0%)
Fisher's P-vaiue , A/P vs. C.. 0.207 |  A/Pvs.C/F: 0.002 -
LC.8. STUDY 115-136

A total of 43 Peruvian stiult or pediatric subjects were enrolled and were sequentially admitted to the study
between June 1995 and May 1996. There were two phases of this trial, 15 subjects received
atovaquone/proguanil and were compared with 14 subjects receiving chioroquine; an"additional 5 subjects

received atovaquene/proguanil for comparison with 9 subjects who received fansidar. Of these enrolled

subjects, none was lost 1o follow-up, and 4 were withdrawn from the study. There were 39 subjects who
were evaluabie for 28-day cure rates; of whom 14 subjects received atovaquone/proguanil treatment and
13 subjects received chioroquine treatment in the 1st phase; 5 subjects received atovaquone/proguanil
treatment and 7 subjects received fansidar treatment in the 2nd phase.

Reviewer’s Note: The number and percentage of subjects included in each analysis group, evaluated by
the Applicant, are presented in Table 37. '

Mz STUDY 115-135: FEVER CLEARANCE TIMES
Subject Bactefialogical Atovaquone/ Chioroquine Chioroquine/
Hesponse Proguanil Fansidar
Evaluable Subj -
Subjects (N) 50 16 27
Maedian (hrs) 35.0 478 25.0
Mean (hrs) 38.7 46.8 4.7
- - Al Enrolled Subj - '
Subjects (N) ) 16 27
Median (hrs) . 36.0 475 - 25.0
Mean (hrs) 38.9 46.9 34.7

AN



JABLE 37: STUDY 115-136 NUMBER OESUBJECTS INCLUDED IN EACH TREATMENT
. ROUP _
——— TTr——
Analysis Group 1st Phase 2nd Phase
Atovaquone/ | Chioroquine | Atovaquone/ Fansidar
Proguanit Proguanil
Al Enrolied Subjects 15 - 14 5 -9
Evaluable Subjects 14 (93.3%) | 13(92.9%) 5 (100%)" 7 (77.8%)
Subjects Lost to Follow-up C0(0%) . 0(0%) 0 (0%) 0 (0%)
Withdrawn Sgects 1(6. 7%) 1 (7.1%) 0 (0%) - 2 (22.2%)

Reviewer’s Note: The cure rates are shown for evaluable subjects and all enrolled subjects in Table 38.
The parasite or fever clearance times of evaluable subjects and all enrolled subjects are presented in

Tables 39 and 40, respectively. SmomesamphsmdmmurtmaMgm:psmconsoderably
small, no formal statistical analyses are conducted.

TJABLE 38: STUDY 115-136: CURE RATES he
Clinical Response Atovaquone/ Chioroquine |- Atovaquone/ Fansidar §
Proguanil Proguanil ‘
Evaluable Subjects =
1st Phase 2nd Phase
Cured 14/14 (100%) 113 (7.7%) /5 (100%) 777 (100%)
Not Cured 0/14 (0%) 12/13 (92.3%) /5 (0%) 0/7 (0%)
All Enrolied Subjects
1st Phase 2nd Phase
Cured 14/15 (93.3%) 114 (7.1%) 5/5 (100%) 719 (77.8%)
Not Cure and the Others® 1/15 (6.7%) 13/14 (92.9%) 0/5 (0%) 2/9 (22.2%) -
* *Other” refers 10 subjects who were sither lost to follow-up or withdrawn
TABLE 39: STUDY 115-136: PARASITE CLEARANCE TIMES
Clinical Response I Atovaquone/ Chioroquine Atovaquone/ | = Fansidar
Proguanil __ Proguanil
Evaluable Subjects
] 18t Phase 2nd Phase
Subjegts (N) - * 14 - 8 5 8 7
Median (hrs) 57.0 48.0 42.0 : 42.0
Mean (hrs) 55.7 54.1 444 - 38.6
- All Enroiled Subjects
1st Phase 2nd Phase
Subjects (N) 14 9 5 9
Median (hrs) 57.0 48.0 420 42.0
Mean (hrs) 55.7 58.7 44.4 38.0

A



T : STUDY 115-136: FEVER CLEARANCE TIMES
Clinical Response * Atovaquone/ Chioroquine Atovaquone/ Fansidar
o= Proguani | Proguani
_ Evaluable Subjects -
1st Phase 2nd Phase
| Subjects (N) 14 7 5 7
Median (hrs) 46.0 40.0 40.0 44.0
Mean (hrs) 429 406 38.4 446
Al Enrolled Subjects
— 18t Phase __2nd Phase
 Subjects (N) 14 11 5 9
Median (hrs) 46.0 48.0 40.0 44.0
Mean (hrs) 42.9 48.0 38.4 48.0

Reviewer’s Note: For all enrolled subjects, the rate of at least one adverse event and the rate of at least
one treatment related adverse event are presented in Table 41. Significantly more atovaquone/proguanil

subjects experienced treatment related adverse events in the 2nd phase of the study. No subjects died_

-

b

during the study. :
TABLE 41: STUDY 115-136: CLINICAL ADVERSE EVENT RATES
1st Phase 2nd Phase
Safety Outcome Atovaquone/ | Chioroquine | Atovaquone/ Fansidar
___ Proguanil Proguanil :
(N=15) (N=14) (N=5) (N=9)
At Least One AE 11 (73.3%) 11 (78.6%) 5 (100%)- 7 (77.8%)
Fishers P-value 1.000 0.505
At Least One Treatment Related 4(26.7%) | 2(14.3%) 5 (100%) - 2 (22.2%)
AE
Fisher's P-value 0.651 0.021
1.C.9. COMBINED E . )

Reviewer’s Note: In the indication of treatment of malaria for adult subjects, thera were four adequate
and well-controlied studies. The efficacy outcomes in these studies were assessed in terms of difference
in 28-day cure rates and their results are presented in Tables 42 and 43. The results from four studies did
not always reach identical conclusions; atovaquone/proguani was shown equivalent in some studies, but
superior in the others. :

InoMertodmwacanpmhemMconcMsimaboMtheeﬁcacydatmmmdpmguanﬂ. the reviewer
performed a meta-analysis with respect to the differences in 28-day cure rates of evaluable subjects and

all enrolled subjects between atovaquone/proguanil and its comparators. Results are shown in Tables 42 -

and 43. Significant heterogeneity was detected across the studies regarding the primary efficacy
endpoint, and was incorporated into the estimate of the difference in cure rates and the associated 95%
confidence intervals presented below. Alovaquone/proguani was considered marginally superior in

evaluable subjects, and was equivalent in all enrolled subjects. In evaluable subjects, note—that
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atovaquone/proguanil rates were pretty consistent across the four studies, butthattherates among the

controlsvamdw

TABLE 42: CURE RATES OF EVALUABLE SUBJECTSIN ADEDUATE AND WELL

CONTROL STUDIES FOR ADULT SUBJECTS
Cure Rate

95% Confidence Interval of

Study - Atovaquone/ - Control A/P vs. Control by Cure Rate
“ .
115-120 | . 80/80 (100%) “79/80 (98.8%) 1.3%, 95% C.\.:--2.4%, 4.9%
115122 79/79 (100%) 68/79 (86.1%) 13.9%, 95% C.I.: 5.0%, 22.8%
115127 73/74 (98.6%) 76/76 (100%) -1.4%, 95% C.).: -5.3%, 2.6%
115-134 82/63 (98.4%) 51/63 (81.0%) 17.5%, 95% C.l.: 5.7%, 29.2%
Meta-Analysis .
Test of P-value: < 0.001 |

95% C.1.: -0.1%, 11.8%

TABLE 33: CURE RATES OF ALL ENROLLED SUBJECTS IN ADEDUATE AND WELL

CONTROL STUDIES FOR ADULT SUBJECTS

Cure Rate 95% Confidence interval of
Study Atovaquone/ Control A/P vs. Controt by Cure Rate
I Prowil - =
115-120 80/82 (97.6%) 79/81 (97.5%) 0.1%, 95% C.l.: -5.9%, 6.0%
115-122 79/91 (87.8%) 68/81 (74.7%) 12.1%, 95% C.l.: -0.3%, 24.5%
115-127 73/87 (83.9%) 76/88 (86.4%) -2.5%, 95% C.l.: -14.1%, 9.2%
115-134 62/70 (88.6%) 51/71 (71.8%) 16.7%, 95% C.l.: 2.5%, 31.0% .
Meta-Analysis

Test of Homogeneity, P-value: 0.025 1

95% C.l.: -2.8%, 13.8%

AT



Il PROPHYLAXIS OF MALARIA'

ILA. INTRODUCTION

The Applicant submitted four controlled -studies as evidence to support that atovaquone or the
combination of atovaquone and proguanil hydrochloride is safe and efficacious for prophylaxis of
P.falciparum mati¥a in subjects who did not haVe malaria parasitemia when prophylactic therapy was
initiated. Statistical review focuses on tho three comparative clinical trials which had adequate subject
sample sizes and formed the basis of this application. It is noteworthy that there was no adequate and

well-controlled study to support atovaquone alone for this indication. The general design of the studies is
as follows (aiso see Table 44):

Study MALB-2001 was a randomized, doutle-biind, placebo controlled, parallel group trial which
compared the etficacy, safety and tolerance of atovaquone/proguanil for a treatment duration of at least
ten weeks versus placebo for the chemoprophylaxis in volunteers at risk of developing P.falciparum:
malaria. The trial was conducted at a single research site in westem Kenya during the peak malaria;
transmission season. All eligible subjects included heaithy volunteers 1865 years of age residing in at
highly malarious area of Kenya. R

Study MALB-3001 was a randomized, double-blind, placebo controlled, parallBl group trial which
compared the suppressive prophylactic activity of atovaquone/proguanil for a treatment duration of at least

ten weeks versus placebo for the chemoprophylaxis in volunteers at risk of developing P.falciparum _

malaria. The trial was conducted at a single research site in Zambia during the peak malaria transmission

season. All eligible subjects inciuded healthy volunteers 16-65 years of age residing in a highly malarious
area of Zambia. -

Study MALB-3002 was a randomized, double-biind, plaéebo controlied, parallel group trial which™

compared the suppressive prophylactic activity, safety and tolerance of atovaquone/proguanil for a
treatment duration of at least twelve weeks versus placebo for the chemoprophylaxis in pediatric
volunteers at risk of developing P.falciparum malaria. The trial was conducted at a single research site in
Gabon during the peak malaria transmission season. All eligible subjects included healthy pediatric
volunteers 4~16 years of age at risk of malaria infection.

These studies are outlined in Table 44.

P . . _
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TABLE 44. CONTROLLED STUDIES OF ATOVAQUONE AND PROGUANIL
HYDROUHLORIDE FOR PROPHYLAXIS OF MALARIA -

Study” |- Study Design —- Treatments Number | Mean | Duration
Number of Agcin of
Subjects Therapy
. (W)
MALB |Randomized, Alovaquone 250 mg and 205 30 10 weeks
2001 | double-blind, proguanil HCI-100 mg daily (18-55) -
controlled trial in )

. Atovaguone 500 mg and
- |Kenyan adults pmguanill-lglzoommgdﬂy

— -
Placebo :

MALB |Randomized, Atovaquone 250 mg and 274 32 10 weeks

3001 |double-blind, proguanil HC! 100 mg daily 1 (16-64)
controlled trial in Placebo
Zambian aduits ,

MALB |Randomized, Atovaquone 5 mg/kg and 265 10 12 woeks

- 3003 | double-blind, proguanil HC! 2 mg/kg daily (5-16) -
controlled trial in oy o0 ' .
children in Gabon— -
i.B. METHODS

All studies evaluated the prophylactic activity of atovaquone/proguanil in subjects who did not have

malaria parasitemia when prophylactic therapy was initiated. Yolunteers meeting the inclusion/exclusion__

criteria were randomized to treatment with either atovaquone/proguanil or piacebo for 10 to 12 weeks.

Following the prophylaxis phase of the study, subjects entered a follow-up phase for up to 4 weeks.
Eligible subjects were sequentially admitted to the study.

Efficacy analyses were performed on two populations, ITT as primary and Per Protocol as secondary. ITT
population was defined as the subjects who were randomized to receive either atovaquone/proguanil or
placebo during chemosuppression, who received at least one dose of treatment during
chemosuppression, and who had a negative baseiine smear. The Per Protocol population was the ITT
population minus those who withdrew before week 10 for reasons other than a treatment-related adverse
events. The SponsorS primary efficacy parameter was the success rate of prophylaxis of ITT subjects

during chemosuppression. The success of prophylaxis was defined as a subject who had a negative -

baseline malaria smear and was observed to have remained negative throughaut chemosuppression

(Weeks 0 to 10J, regardiess of missing smears before Week 10. The secondary endpoints were success
of prophylaxis of Per Protocol subjects during chemosuppression.

Reviewer’s Note: The Medical Officer did not fully agree with the evaluation methods in efficacy chosen
by the Sponsor. The definition of success and failure of prophylaxis and the assessments for outcomes
according to the Sponsor criteria were agreed to (except Study MALB-3003), but the Medical Officer used
a different primary efficacy endpoint.

mmlmmmmpmqmmmmmmmmmgmiMm
of prophylaxis in the ITT subjects. This reflected and was in line with the study objective of investigating
the development of parasitemia during chemoprophylaxis. Subjects with a negative basefine malania
smear who still remained negative at the end of chemotherapy were classified as success of prophylaxis,
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and their exact times of discontinuing from the study were treated as censored times. The time to event
——was the Jocurrence of a failure of prophylaxis, which was defined as a subject who had a positive smear,

or withdrew due. tQ_3 tssatment-reiated adverse event, or withdrew for other reasons. The secondary
-efficacy parameters were the success rates for both ITT and Per Protocol subjects. The reviewer aiso
examined the time to failure of prophylaxis, defined only as a subject who had a positive smear (subjects
who withdrew from the study were censored at the time they withdrew). The resuits were not presented in
this report as they were similar to the primary efficacy endpoints. .

" Please refer to the Medical Officer’s review for detailed descriptions of the- Sponsor’s efficacy outcome
definitions and the Medical Officer’'s comments.

»

Al subjects who received at least one dose of study medication were evaluable for safety. Adverse
experiences were defined as any untoward medical occurrence experienced by the volunteer. A causal
relationship to study drug was not necessarily implied.

The comparisons of interest in these studies were conducted between the combination of atovaquone and
proguanil hydrochioride and placebo.

Reviewer's Note: The following statistical analyses were performed by the reviewer to evaluate the
efficacy and safety of atovaquone/proguanil versus placebo. -

The primary efficacy analyses were conducted for ITT subjects, in whom prophylactic activity for subjects;
at risk of developing malaria were assessed during study period. The survival curves for subjects with the'
occurrence of a failure of prophylaxis receiving either atovaquone/proguanil or placebo were estimated by =
Kaplan-Meier's method. Survival curves were compared between the treatments by the logrank test. :

Differences between the treatments with respect to the secondary efficacy parameters were assessed by
computing the two-tailed 95% confidence interval of the difference in 28-day cure rates of ITT subjects
and Per Protocol subjects as well. The confidence intervals were computed using a normal approximation
to the binomial, and included a continuity correction. Bonferroni's adjustment in the Type | error probability
was applied when there was more than one comparison in a study.

This reviewer conducted safety analyses with the rate of at least one adverse event and the rate of at
least one treatment related adverse event. Statistical comparisons between the two treatment groups
were performed using Fisher's exact test. .

All tests were two-sided arrd-used a 5% level of significance. -

- P - - —

I.C. RESULTS

1.C.1, STUDY MALB-2001

A total of 216 volunteers were screened and enrolled into the 3-day curative treatment phase of the trial

between April 1996 and August 1996. Of these enrolled subjects, 205 compieted the 3-day curative

phmandweremndanizedtoonoofmmpmphyh:dsmmm;70memdme

atovaquone/proguanil tablet, 67 received two atovaquone/proguanil tablets, and 68 received placebo.

MW@I%MWhMWMW(WM)MWZWth
" secondary efficacy analysis (Per Protocol population). -
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ﬂovkmf:ﬁo}:mmahdmbodsuﬁxsimm”mmlysbgmup, evaluated by
the Applicant, are presented in Table 45. It is notable that a pretty high percentage of ITT subjects
withdrew from {regfipent-in each treatment arm. - B

2]

TABLE 45: STUDY MALB-2001: NUMBER gF SUBJECTS INCLUDED IN EACH TREATMENT
ROUP
Analysis Group - Subjects Included -
Atovaquone/ Atovaquone/ Placebo

Progpanil Proguanil li
Al Enrolied ﬁgﬁs "~ 70 87 68
iTT Subjects 68 (97.1%) 85 (97.0%) 65 (95.6%)
Subjects Developing Parasitemia 0 (0%)- 0 (0%) 28 (41.2%) .
Withdrawn Subjects (treatment-related) 0 (0%) 0 (0%) 0 (0%) B
Withdraw Subjects (other reasons) 14 (20.0%) 11 (16.4%) 11 (16.2%)
Evaluable Subjects T 54(77.1%) 54 (80.6%) 54 (79.4%)
Subjects Developing Parasitemia 0 (0%) 0 (0%) 28 (41.2%)
Withdrawn Subjects (treatment-related) 0 (0%) 0 (0%) 0 (0%)

-
-

Reviewer’s Note: Kaplan-Meier estimates of the survival curves for ITT subjects with the occurrence of ai
failure of prophylaxis receiving treatment with either atovaquone/proguanil or placebo are illustrated in‘ ] B
Figure 46. The result of the logrank test of significance for the comparison of survival curves between the -
treatments concluded the prophylaxis with both one and two atovaquone/proguanil tablets were -
significantly more effective than that with placebo (p-values=0.0001, 0.0001).

FIGURE 46: STUDY MALB-2001: TIME TO PROPHYLAXIS FAILURE IN ITT SUBJECTS

Proporion Survival
04
)
Y |

-4

V-mm.”~

ﬁesuoceSsratesamshown!orﬂTsubjectsandPorPMocdsubimin Table 47. Confidence interval
results from analyses showed that the prophylaxis with both one and two atovaquone/proguanil tablets
were superior in efficacy to that with placebo with respect to the success rates.



ggf STUDY MALB-2001: SUCCESS RATES .
Sub;ect Atovaquonal Placebo
ITT Subjects -

Success 54/68 (79.4%) 54/65 (83.1%) 26/65 (40.0%)
 Failure 14/68 (20.6%) 11/85 (16.9%) 39/65 (60.0%)
AP vs Placebo: Success 39.4%, 98.3% C.1.: 19.2%, 59.6%
A/P il vs Placebo: Success | 43.1%,_98.3% C..: 23.2%, 62.9%

P#r Protocol Subjects
Success _ 54/54 (100%) 54/54 (100%) 226/54 (48.1%)
| Failure 0/54 (0%) 0/54 (0%) 28/54 (51.9%) |
A/P vs Placebo: Success 51.9%, 98.3% C.I.: 33.7%, 70.0%
A/P Il vs Placebo: Success - 51.9%, 98.3% C.1.: 33.7%, 70.0%

Reviewer’s Note: For ITT subjects, the rate of at least one adverse event and the rate of at least one

treatment related adverse event are presented in Table 48. In the two comparisons, there were no

significant differences between the treatments of atovaquone/proguanil and placebo with respect to these.
_parameters. No subjects died during the study. - -

t

: TABL : STUDY MALB-2001: CLINICAL ADVERSE EVENT RATES "‘
- Safety Outcome - Atovaquone/ Atovaquone/ Placebo
Proguanil Proguani Ii
(N=68) (N=65) (N=65)
At Least One AE 28 (41.2%) 26 (40.0%) 28 (43.1%)
Figsher's P-value: A/P vs. Placebo.: 0.862 A/P Il vs.-Placebo: 0.859
At Least One Treatment Related AE 24(35.3%) | 21(323%) | 21(32.3%)
Fisher's P-value A/P-vs. Placebo.: 0.855 A/P |l vs. Placebo: 1.000 -
n.C.2. DY M 1 -

- -

A total of 299 volunteere-were screened and enrolled into the 3-day curative treatment phase of the trial -
between February 1997 and July 1997. Of these enrolied subjects, 274 completed the 3-day curative

phase and were randomized to one of two prophylaxis treatrnents; 136 received atovaquone/proguanil and

138 received piacebo. There were 272 subjects included in the primary efficacy analysis (ITT population)

and 213 included in the secondary efficacy analysis (Per Protocol population).

Reviewer’s Note: mmmborandpomomageofsubpectsmcludodnoachanalys:sgroup evaluated by
the Applicant, are presented in Table 49. ntsnotablematapralryhlghpercemagaofITTsublects
mﬂrdmwfromtraatmaﬂmaad”maﬂnanann
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JABLE 4%: STUDY MALB-3001: NUMBER OF SUBJECTS INCLUDED IN EACH

failure of prophylaxis receiving

TREATMENT GBOUP
. _A,_,_Analysn Group . Subjects included
T h ‘Placebo

All Enrolled Subjects 136~ 138
ITT Subjects 134 (98.5%) 138 (100%)
Subjects Developing Parasitermnia 2 (1.5%) 41 (29.7%)
Withdrawn Subjects (treatment-retated) 0 (0%) -=0 (0%)
Withdraw Subjects (other reasons) 32 (23.5%) 27 (19.6%)

Subjects 102 (75.0%) 111 (B0.4%)
Subjects ing Parasitemnia 2 (1.5%) 47 (29.7%)
Withdrawn Subjects (treatment-related) 0 (0%) 0 (0%)

FIGURE 50: STUDY MALB-3001: TIME TO PROPHYLAXIS FAILURE IN ITT SUBJECTS

—
L]

Viat Doy Aalstve '@ Prephytasis San

-4

Reviewer’'s Note: Kaplan-Meier estimates of the survival curves for ITT subjects with the occurrence of.a—-
i treatment with either atovaquone/proguanil or placebo are illustrated in
Figure 50. The result of the logrank test of significance for the.comparison of survival curves between

these two treatments concluded alovaqumdpmguaml was significantly more effective than placebo (p-
value=0.0007).

The success rates are shown for ITT subjects and Per Protocol subjects in Table 51. Confidence interval

mummmmmmmﬂmmmemmmmmmpm
to the success rates.
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| JABLE S1: STUDY MALB-3001: SUCCESS RATES
Clinical Résy.uonse Atovaquone/ Placebo
R = — - i
. TT
Success ‘ 100/134 (74.6%) 70/138 (50.7%)
| Failure 34/134 (25.4%) 68/138 (49.3%)
A/P vs Placebo. Success 23.9%, 95% C.l.: 12.0%, 35.8%
Per Protocol Subjects -
Success - 100/102 (98.0%) 70/111 (63.1%) =
Failure 2/102 (2.0%) 41/111 (36.9%) |
A/P%s Placebo: Success “- 35.0%, 95% C.l.: 24.7%, 45.

Reviewer's Note: For ITT subjects, the rate of at least one-adverse event and the rate of at least one
treatment related adverse event are presented in Table 52. There were no significant differences with
respect fo these parameters. No subjects died during the study.

‘_ TJABLE 32: STUDY MALB-3001: CLINICAL ADVERSE EVENT RATES -X
Safety Outcome Atovaquone/ Placebo Fisher's
Proguanil . P-value
___(N=134) {N=138) J
At Least One AE 20 (14.9%) 25 (18.1%) 0.517
At Least One Treatment Related AE 16 (11.9%) 20 (14.5%) 0.594
I.C.3. Y MALB-

A total of 319 pediatric volunteers were screened and enrolled into the 3-day curative treatment phase of
the trial between January 1997 and July 1997. Of these enrolled subjects, 265 completed the 3-day
curative phase and were randomized to one of two prophylaxis treatments; 125 received
atovaquone/proguanil and 140 received placebo. There were 262 subjects included in the primary efficacy
analysis (reropulanon)andzdsmmdnmesecondaryemcacyanalysw (Per Protocol population).

Reviewer’'s Note-The*Medical Officer commented that three cases should be reclassified; two subjects in
the placebo group were exciuded from ITT population due to non-faiciparum malana occurring,; the
outcome of one ITT subject in the atovaquone/proguanil group was rated failure due.to protocol violation.
The number and percentage of subjects included in each analysis group, re-evaluated by the Medical
Officer, are presented in Table 53. It is notable that a pretty high percentage of ITT subjects withdrew
from treatrment in each treatment arm.



I M STUDY MALB-3003: NUMBER OF SUBJECTS INCLUDED IN EACH

— —TREATMENT GROUP
. q;.-.‘—mlyu Growp __ - Subjects inciuded
Atovagquone/ Placebo
Proguanil
All Enrolled Subjects 25 140 -
T 124 (99.2%) 138 (98.6%)
j Developing Parasitemia +4—- 23 (16.4%)
Withdrawn Subjects (treatment-related) ‘ 0 (0%)
Withdraw Subjects (other reasons) 10 (8.0%) 6 (4.3%)
ProtocoiViolation ~1 _ 0 (0%)
Evaluable Subjects 13 (90 4%) 132 (94.3%)
Subjects Developing Parasitemia 23 (16.4%)
Withdrawn Subjects (treatment-related) 0 (0%)

Reviewer's Note: Kaphn-MenrestﬁnatesofMesuwwalwwesforITTsubpctswmmeoccumeofa

failure of prophylaxis receiving

treatment with either atovaquone/proguanil or placebo are illustrated in

Figure 54. The result of the logrank test of significance for the comparison of survival curves between.
these two treatments concluded that atovaquone/proguanil was significantly more effective than placebo

(p-value=0.001).

FIGURE 54: STUDY MALB-3003: TIME TO PROPHYLAXIS FAILURE IN ITT SUBJECTS

The success rates are shown for ITT subjects and Per Protocol subjects in Table 55. Confidence interval
m%MWMWamWﬂmsmmeMmmmmmpm

to the success rates.
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: STUDY MALB-3003: SUCCESS RATES
Clinical Response Atovaquone/ Placebo
TT Sublects
Success 113/124 (91.1%) | 109/138 (79.0%)
Failure 11/124 (8.9%) 29/138 (21.0%
~ | A/P vs Placebo: Success 12.1%,_95% C.l.: 2.9%, 21.3% |
- _ B Per Protocol Subjects : :
Success - 113113 (100%) | 109/132 (82.6%)
Failure 0/113 (0%) 23132 (17.4%) |
[A/P¥s Placebo: Success - 17.4%,_95% C.1:101%,24.7% |

Reviewsr’s Nots: For ITT subjects, the rate of at least one adverse event and the rate of at least one
treatment related adverse event are presented in Table 56. There were no significant differences with

respect to these parameters. No subjects died during the study.

T : STUDY MALB-3003: CLINICAL ADVERSE EVENT RATES
Safety Outcome Atovaquone/ Placebo Fisher’s
Proguanil P-value
T (N=134) (N=138)
At Least One AE 17 (12.7%) 22 (15.9%) 0.491
At Least One Treatment Related AE 16 (11.9%) 21 (15.2%) 0.482

i



lll. SUMMARY AND CONCLUSIONS :
(Which May be Conveyed to the Sponsor)

TREATMENT OF MALARIA

Reviewer's Note: In this section, confidence intervals for differences in cure rates (atovaquone/proguanil
minus comparatgam reported as n1.n2(l, U)o102, where n1 is the number of atovaquane/proguanil patients,
n2 is the number of comparator patients, | and u are the lower and upper bounds of the 95% confidence
interval, respectively, p1 is the response rate in atovaquone/proguanil patients, and p2 is the response
rate in comparator patients. : :

This indication was primarily supported by eight controlled studias to demonstrate the efficacy and safety
of atovaquone/proguanil. -

Statistical evaluation of efficacy was based upon the two-sided 95% confidence interval of the difference in

cure rates between the atovaquone/proguanil groups and the-control groups for evaiuable subjects and alt.
enrolled subjects. ' :

E

Statistical evaluation of safety was based upon the comparison of adverse event rates between

treatment groups in all enrolled subjects receiving at least one dose of study medication by iwo-si
Fisher's exact test.

1. In two controlled studies (115-120 and 114-127), the 95% confidence intervals for the difference in
cure rates of atovaquone/proguanil minus its comparator for evaiuable subjects were g, a (-2.4%,
4.9%) 100%, 988% aANd 74, 78 (-5.3%, 2.6%) geex. 100%. respectively. Both results demonstrated that
atovaquone/proguanil was therapeutically equivalent in efficacy to fansidar or quinineAetracycline in the
treatment of acute falciparum malaria of adult subjects. For both studies, the same conclusion was_

drawn from all enrolied subjects as that from evaluable subjects, where the 95% confidence intervals )

for the difference in cure rates of atovaquone/proguanil minus its comparator were g g (-5.9%, 6.0%)

g97.6%, 97.5% and g7 se (-14.1%, 9.2%) g3 gx. ss.ex. r0Spectively. Note that results from study 114-127 were
not as robust due to the fair amount of missing data.

2. In two controlled studies (115-122 and 114-134), the 95% confidence intervals for the difference in
“ cure rates of atovaquone/proguanil minus its_comparator for evaluable subjects were r 75 (5.0%,

22.8%) 100%. 88.1% aNd g3, g3 (5.7%, 29.2%) sg.a%, sr.0%. respectively. Both results demonstrated that -

atovaquone/proguanil-was therapeutically superior in efficacy to mefioquine or amodiaquine in the
treatment of acutedaiciparum malaria of adult subjects. For ITT subjects, the results from two studies
showed that atovaquone/proguanil was therapeutically marginally superior and therapeutically superior
in efficacy to its comparator, respectively, where the 95% confidence intervais for_the ditference in cure
rates of atovaquone/proguanil minus its comparator were ¢ g (-0.3%, 24.5%) grex, 747% and 70, 71

(2.5%, 31.0%) mex. n.o%. r@spectively. Note that in both studies there was a fair amount of missing
data.

3. Study 115-131 was a pediatric trial, in which atovaquone/proguanil was therapeutically equivalent in
efficacy to halofantrine in the treatment of acute faiciparum malaria of pediatric subjects. The 95%

— confidence interval for the difference in cure rates of atovaquone/proguanil minus its comparator for
evaluable subjects was g, g (-6.0%, 12.9%) naex. s0ex- For [TT subjects, the same conciusion was
drawn as that from evaluable subjects, where the 95% confidence interval for the difference in cure
rates of atovaquone/proguanil minus its comparator was g4, a4 (-9.1%, 11.5%) go.s%, seax-

4. Since the sample sizes of the three controlled studies (115-130, 115-135.and 115-136) were too small
35
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1o have sufficient power, no formal statistical analyses for efficacy were conducted.

5. In the meta-analysis.for four adequate and weji-controlled studies with adult subjects (115-120, 115-
122, 115-127, and 115-134), the associated 95% confidence intervai demonstrated that compared to
- the “control”, atovaquone/proguanil was marginally superior in evaiuable subjects, and was equivalent =
in all enrolied subjects, whereas significant heterogeneity was detected across the studies regarding
the efficacy endpoint. -

6. In two studies (115-135 and 115-136), significantly higher rates of treatment related adverse event
were detected in atovaquone/proguanil. Subjects. Significantly more atovaquone/proguanil subjects
expodeneeda_d‘immmshsnnyﬂs-ws. - -

kY

: For the five adequate and well-controlied studies, the efficacy analyses of
evaiuable subjects demonstrated that atovaquone/proguanil was therapeutically equivalent or superior in -
efficacy to its comparators in the treatment of acute faiciparum malaria of adult and pediatric subjects.

Results from the safety analysis also suggested that atovaquone/proguanil and its comparator yieid nearly
comparable safety results. .

/ad : Based on the above analyses, from a statistical standpoint,. -
-the-combination of atovaquone and proguanil hydrochloride is recommended for aperoval in the treatment™ -
of acute faiciparum malana. - N i

J

= -

PROPHYLAXIS OF MALARIA

This indication was primarily supported oy three controlied studies to demonstrate the efficacy and safety
of atovaquone/proguanil.

Statistical evaluation of efficacy was mainly based upon the logrank test of significance for the comparison ~ —
of time to prophylaxis curves between the treatment groups in ITT subjects.

Statistical evaluation of safety was based upon the comparison of adverse event rates between the
treatment groups in ITT subjects by two-sided Fisher's exact test.

1. In two controlled studies in adults (MALB-2001 and MALB-3001), subjects receiving
atovaquone/proguanil displayed differences in developing parasitemia during chemoprophylaxis
compared to placebo, and atovaquone/proguanil was significantly more effective than placebo. There
was, however, a substantial amount of missing data in both studies. - -

2. Study MALB-3003 was a pediatric trial, in which atovaquone/proguanil was showed to be significantly
more effective-than placebo. '

3. lnmmmﬁmm.ammﬂmwmmmﬁgnﬂwﬂy
different in safety with respect to the rates of at least one adverse event and the rates of at least one -
treatment related adverse event. :

W:memmmwmmmmm"memmd
msummmmwm:atmquogumﬂmsigniﬁanuymeﬂmemmmdw
placebo in the prophylaxis of acute faiciparum malaria of adult and pediatric volunteers. Results from the
sabyanaysbasosuggestwmatatmqumwwmmcwoWwMNWmsafﬂy
profiles. - —_



BECOMMENDED REGULATORY ACTION: Based on the above analyses, from a statistical standpoint,
mmamwwmhmuwmm

prophylaxis of &ty malaria. Note that there was no data fo suggest that atovaquone can be
used alone in this indication.
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